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Urban soil, as an important component of urban ecological environment, plays 
the important role of filtration, storage and degradation of contaminates. Results from 
large number of geochemical surveys and scientific researches verify that the process 
of urbanization has led to the accumulation of heavy metal and organic pollutants, and 
resulted in the geochemical abnormity. On the other hand, there are high densities of 
urban population and frequent human activities in urban areas, so that the heavy 
metals and organic pollutants in topsoil are easy to enter into human body through 
hand to mouth activity, skin contact and inhalation, which has a potential health 
problem to the urban residents, especially for children. Therefore, it is necessary to 
find out effective methods to estimate the bioaccessibility of heavy metal and organic 
pollutants in urban soils, and provide direct information for soil contamination control 
and assessment of ecological safety. In this study, different urban functional areas in 
Xiamen City, located in the southeast of China, were selected as the target areas. The 
distribution of organic pollutants PAHs and typical heavy metal including Cr, Ni, Cu, 
Zn, Pb, As, Sb and their pollutant sources were investigated. Physiologically based in 
vitro test (PBET) was used to evaluate the bioaccessibility of total and individual 
PAHs and heavy metals. Results were presented as the following:  
(1) The methods for the solid phase extraction of PAHs in simulated gastric and 
gastrointestinal solution was established. For the simulated gastric solution, the matrix 
spiking recovery was between 72.6% and 111.2%, with the relative standard deviation 
(n=3) under 10% and the detection limits ranging from 0.5 g/L to 3.2 g/L. For the 
simulated gastrointestinal solution, the matrix spiking recovery and the method 
detection limits were 73.7%~98.3% and 0.6~2.8 g/L, respectively. 
 (2) Central composite design (CCD) using response surface methodology (RSM) 
was employed to optimize soil/liquid ratio (S/L), pH, and incubation time for 
polycyclic aromatic hydrocarbons (PAHs) bioaccessibility from soil in a simulated 
gastric and intestinal tract. Results showed that the maximum bioaccessibility 
conditions for PAHs in the gastric tract to be S/L 0.004, pH 2, and incubation time 3 h, 
with the maximum bioaccessibility of PAHs at 6.0% compared with 41.8% in the 















(3) The effects of soil characteristic and dietary intake on PAHs bioaccessibility 
were studied. The higher organic materials in soil, the lower bioaccessibility was 
obtained. The effects of carbohydrate on PAHs bioaccessibility were observed with 
low levels of carbohydrate leading to the increase of PAHs bioaccessibility and high 
levels of carbohydrate resulting in the decrease of bioaccessible parts in both gastric 
and gastrointestinal tract. The intake of protein had insignificant effects on the 
bioaccessibility, while different levels of fat intake showed different effects on PAHs 
bioaccessibility in gastric and gastrointestinal tracts. The intake of fat could reduce the 
dissoluble PAHs from soils into the gastric solution and high levels of fat intake could 
decrease the bioaccessibility of PAHs significantly in gastrointestinal phase .  
(4) The concentration distribution, pollution source assessment, health risk 
estimation and bioaccessibility profile of soil PAHs in different urban functional areas 
of Xiamen City were investigated. PBET in vitro test was used to evaluate the 
bioaccessibility of total and individual PAHs. Results revealed that PAHs levels varied 
greatly in different functional areas with the concentration order as the follows: 
industrial estate > business district > residential areas > other public areas > scenic 
areas > farm belt. The outcomes from the application of three pollution assessment 
methods showed that traffic emission, gasoline source and diesel source were the 
dominated sources, while smoke source and cooking source contributed a small part. 
Results of BEQ (Benzo(a)pyrene Equivalency Quality) health risk assessment 
displayed that the PAHs in topsoil had potential health risk to human. With regard to 
bioaccessibility, there was no obvious correlation between total concentrations of 
PAHs and bioaccessibility in both gastric and gastrointestinal tract. The 
bioaccessibility in gastrointestinal tract was significantly higher than that in gastric 
tract. Two-ring PAHs’ bioaccessibility was the highest, the bioaccessibility was 
increasing with the increasing ring number of PAHs in gastrointestinal tract.  
 (5) The concentration distributions and bioaccessibility profile of heavy metals 
in different urban functional areas were investigated, with Xiamen City as the target 
areas. Results from ecological risk assessment revealed that the levels of heavy metals 
in industrial areas and business district had reached the middle-level pollution grade, 
while little impact on ecological environment was observed in other functional areas. 
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